Abstract. Floods and droughts in Purworejo regency are an indication of problems in groundwater management. The current development progress has led to land conversion which has an impact on the problem of water infiltration in Purworejo regency. This study aims to determine the distribution of groundwater recharge potential zones by using geographic information system as the basis for ground water management. The groundwater recharge potential zone is obtained by overlaying all the thematic maps that affect the groundwater infiltration. Each thematic map is weighted according to its effect on groundwater infiltration such as land-use -25%, rainfall -20%, litology -20%, soil -15%, slope -10%, lineament -5%, and river density -5% to find groundwater recharge potential zones. The groundwater recharge potential zones thus obtained were divided into five categories, viz., very high, high, medium, low and very low zones. The results of this study may be useful for better groundwater planning and management.
Introduction
Ground water is the amount of water beneath the earth's surface that can be collected with wells, tunnels or drainage systems or by pumping. It can also be called a stream that naturally flows into the soil surface through jets or seepage [1] . The availability of ground water in a region is very important for the survival of the region.
Purworejo as one of the regencies in Central Java Province, based on the results of the research have alert status related to water balance and critical water resources per Regency in Central Java [1] . While another study concluded that by 2025 the number of districts with water deficits increased by 78.4 percent with deficits ranging from one to twelve months, or deficits throughout the year. This means that water availability in Purworejo regency needs to serious attention to its conservation.
The rapid development in Purworejo regency has caused land conversion which resulted in the decreasing of area for groundwater infiltration. The reduced water catchment area causes groundwater filling to be disrupted and result in a decrease in groundwater availability. In general, water infiltration process occurs through the filtration process (movement of water from the top into the soil surface) and percolation (ground water movement down from the unsaturated zone into the saturation zone) that occur sequentially. Infiltration rate will be equal to rain intensity if infiltration rate is still less than infiltration power. Percolation will not occur if porosity in the zone is not saturated yet optimally contain water [3] .
Disaster occurring in Purworejo regency, the floods that occur almost every year that cause fatalities and property [4] , as well as droughts that cause the residents difficulty to get clean water [5] is an indication of problems related to groundwater infiltration. Rainwater that is not maximally infiltrated into the ground causes such a disaster.
The absence of a comprehensive groundwater recharge potential zone map in Purworejo Regency has resulted in the development program not considering the catchment area as an area that should be protected and conserved as part of groundwater conservation. Groundwater recharge area is the area where the rain water infiltrated into the soil which then becomes ground water.
To determine the potential groundwater recharge area is to use mapping and processing through Geographic Information System. Geographic Information System (GIS) is a computer-based system or technology constructed for the purpose of collecting, storing, processing and analyzing, and presenting data and information of an object or phenomenon related to its location or existence Earth surface. Basically GIS can be broken down into several interrelated sub-systems that include data input, data management, data processing or analysis, reporting (output) and data results [6] .
Mapping of potential groundwater recharge potential zones using Geographic Information System has been done by many researchers, such as Manap et al. [7] , Madani and Niyazi [8] , Elbeih [9] , Nagarajan [10] , Oikonomidis, et al. [11] , Senanayake, et al. [12] . Some steps taken to obtain the groundwater recharge potential map are: (1) 
Methodology
Groundwater recharge refers to the entry of water from the saturated zone into unsaturated zone. Below the water table surface, together with the associated flow away from the water table within the saturated zone. Recharge occurs when water flows past the groundwater level and infiltrates into saturated zone. It is an extremely important water component of the circulation cycle in nature [15] .
With the development of remote-sensing technology and its spatially accurate performance in georeference processes, the factors influential to groundwater prospect zonation can be more easily identified on a broad scale [16] . GIS approach were employed in this study to delineate the groundwater recharge potential of Purworejo regency based on time and cost effectiveness [10] . Identification of suitable zones for groundwater recharge was conducted through a knowledge-based factor analysis, using rainfall, land, use, lithology, soil type, slope, river density, and distance from lineament layers.
The methodology followed in this study to delineate suitable sites for groundwater recharging has been illustrated in Fig. 2. 
Weightage
Weighting for identification of groundwater recharge [potential zones has been done by many researchers using geographic information systems. This research uses a subjective approach, where the final result depends on the signification level of the thematic map and the weighting factor used in this study. The integration of the layer factor that influences the groundwater recharge using overlay method in a GIS platform in this study is presented in Table 1 . Figure 3 . 
Lithology layer
Lithology map of Purworejo regency was prepared by scanning, geo-referencing and digitizing the 1: 25.000 geology map of central java. The study area consists of Andesite rock types (26,580.56 ha), Volcanic Breccia (27,765.03 ha), Sandstone & limestone (1,812.39 ha), and Alluvium deposits (51,822.69 ha). The most potent Alluvium deposits types are potential for groundwater infiltration compared to other rock types. The study area lithology map is presented in Figure 4 .
Rainfall layer
Rainfall in the study area is almost high seen from annual rainfall data. The rainfall map is obtained from average annual rainfall data from 2011 -2016, then interpolated to get map of rainfall distribution. The level of rainfall in the study area is categorized Very high on the area of 60,531.13 ha and High area of 47,449.54 ha. Higher levels of rainfall are potentially infiltrates into the soil and stored as groundwater. The rainfall maps in the study area are presented in Figure 5 .
Soil type layer
The soil type map in the study area is obtained from the spatial map of Purworejo regency, which consists of 3 types of land, Latosol (68,580,56 ha), Alluvial (34,439 ha), and Regosol (5,432 ha). Type of soil Regosol potentially infiltates groundwater better than alluvial and latosol soil types. The soil type charts in the study area are presented in Figure 6 .
Slope layer
Slope is the rate of change of elevation, and is also a significant factor in identifying groundwater potential zones. Increased slope results in high runoff and erosion of surface soil [17] . The study area outline is lowland with a fairly sloping slope. Areas with a fairly steep slope exist only in the hills in the north and east. Study area with slope level of <8% covering 55,305,69 ha, 8 -15% (19,579,02 ha), 15 -25% (17,415,96 ha), 25-40% (11,252,22 ha), and> 40% (4,427,78 ha). The higher the slope of the land the run-off rate is greater, but the water absorption rate of the soil is smaller. In the area is actually suitable to be used as a conservation area, because the water level is increasingly large and the erosion rate is also getting bigger. The land slope map of the study area is presented in Figure 7 . 
River density layer
River density levels indicate the potential for greater groundwater infiltration. In the study area, areas with large river densities are located in hilly areas. River density levels are divided into 5 categories, ie very high, high, medium, low, and very low. Areas with very high river density of 17,628 ha, High (24,160, 65 ha), Medium (28,671, 27 ha), Low (27,968.28 ha), and Very Low (9.662,29 ha). A map of river density in the study area is presented in Figure 8 .
Distance from Lineament layer
Lineament is structurally controlled linear or curvilinear features, which are identified from the satellite imagery by their relatively linear alignment. Lineaments represent the zones of faulting and fracturing resulting in secondary porosity and permeability. These are are hydro-geologically very important as they provide the pathways for groundwater movement [18] . In this study used lineament in the fault form as a potential zones for the infiltrates of groundwater which we known as non basin groundwater area. Map of this fault is obtained from the regional geological map of Central Java. The proximity level of a zone on the lineament indicates more potential for flowing into the lineament and then become groundwater. The distance from lineament map is shown in Figure 9 . 
Result
The groundwater potential zones for the study area were generated through the integration of various thematic maps viz., land use, lithology, rainfall, soil type, slope, river density, and distance from lineament using GIS techniques. The demarcation of groundwater potential zones for the study area was made by grouping of the interpreted layers through weighted factor and finally assigned different potential zones. The groundwater recharge potential zone divided into five classes from very low into very high. According to the final map, the areas of very high occurs an area of 4.597.56 ha, high (24.832,08 ha), moderate (38.675,79 ha), low (30.398,13 ha), and very low occurs in area of 9.477, 09 ha. Groundwater recharge potential zones map is shown in figure 10 . 
Conclusions
Mapping groundwater recharge potential zones using Geographic Information System is one technique that is very effective and efficient. From the results of this study to describe the region with the potential to infiltrates rainwater into groundwater as consideration for policy makers to preserve and conserve groundwater. The results of this study can also be used as a reference in the revised spatial planning Purworejo.
